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ment. 

Studies and experimental investigations in connection with and 
carry on continuous development work on special radio de
vices and associated equipment. 

Development of accessories for special electronic devices and 
associated equipment. 

Studies and experimental investigations in connection with the 
development of special electronic devices. 

OEMsr-939 Westinghouse Electric and Manufacturing Studies and experimental investigations in connection with the 
Company development of illumination indicators. 

Mansfield, Ohio 

OEMsr-941 Federal Telephone and Radio Corporation Studies and experimental investigations in connection with the 
East Newark, New Jersey development of special selenium rectifiers. 

OEMsr-949 University of Florida 
Gainesville, Florida 

OEMsr-954 The Zell Corporation 
Baltimore, Maryland 

OEMsr-980 Zenith Radio Corporation 
Chicago, Illinois 

OEMsr-981 Knapp-Monarch Company 
St. Louis, Missouri 

OEMsr-1003 Radio Corporation of America 
Harrison, New Jersey 

Conduct theoretical studies and experimental inYestigations in 
connection with problems peculiar to special electronic de
vices for ordnance application. 

Furnishing machining facilities in connection with development 
of special electronic devices. 

Studies and experimental investigations in connection with 
development of special electronic devices. 

Studies and experimental investigations in connection with 
development of special power supplies and associated equip
ment. 

Studies and experimental investigations in connection with 
development of special miniature vacuum tubes. 

OEMsr-1106 Westinghouse Electric and Manufacturing Pilot production of special electronic devices. 
Company 

Washington, D. C. 

OEMsr-1109 General Electric Company 
Schenectady, New York 

OEMsr-1113 Emerson Radio and Phonograph 
Corporation 

New York, New York 

OEMsr-1117 Globe-Union, Inc. 
Milwaukee, Wisconsin 

OEMsr-1133 Zenith Radio Corporation 
Chicago, Illinois 

Studies and experimental investigations in connection with 
development work on special electrical and radio devices and 
associated equipment. 

Manufacture and delivery of special electronic devices. 

Studies and experimental investigations in connection with 
development of special electrical and mechanical devices. 

Manufacture and delivery of special electronic devices. 
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CONTRACT NUMBERS, CONTRACTORS, AND SUBJECTS OF CONTRACTS (Continued) 

Contract 
Number Name and Address of Contractor 

OEMsr-1134 Knapp-Monarch Company 
St. Louis, Missouri 

OEMsr-1161 The Rudolph Wurlitzer Co. 
North Tonawanda, New York 

OEMsr-1163 The Rudolph Wurlitzer Co. 
North Tonawanda, New York 

OEMsr-1196 Philco Corporation 
Philadelphia, Pennsylvania 

OEMsr-1227 Bowen and Company, Inc. 
Bethesda, Maryland 

OEMsr-1251 General Electric Company 
Schenectady, New York 

OEMsr-1378 Raymond Engineering Laboratories 
Berlin, Connecticut 

OEMsr-1417 The Magnavox Company 
Fort Wayne, Indiana 

OEMsr-1437 The General Instrument Corp. 
Elizabeth, New Jersey 

OEMsr-1477 Zenith Radio Corporation 
Chicago, Illinois 

OEMsr-1500 Emerson Radio and Phonograph 
Corporation 

New York, New York 

OEMsr-1501 Solar Aircraft, Inc. 
San Diego, California 
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Subject 

Manufacture and delivery of special power supplies. 

Studies and experimental investigations in connection with the 
development of special electronic devices. 

Manufacture and delivery of special electronic devices. 

Manufacture and delivery of special electronic devices. 

Furnish necessary machine shop and assembly facilities for the 
development of special electronic devices. 

Manufacture and delivery of special electronic devices. 

Studies and experimental investigations in connection with the 
development of special electronic devices. 

Design toss bombing for production. 

Studies and experimental investigations in connection with 
development of electronic and mechanical devices. 

Development and production of special electronic devices. 

Design and produce donut type setback arming devices for use 
on British rockets equipped with VT fuzes. 



SERVICE PROJECT NUMBERS 

The projects listed below were transmitted to the Executive Secretary, 
NDRC, from the War or Navy Department through either the War 
Department Liaison Officer for NDRC or the Office of Research and 
Inventions (formerly the Coordinator of Research and Development), 
Navy Department. 

Service Project Number Subject 

Chemical Warfare Service 
CWS-19 

Army Air Forces 
AC-36 
AC-62 

Development of an influence fuze for airplane spray apparatus. 

Controlled-trajectory bombs. 
Development of toss bombing equipment. 

Development of substitute materials for silk powder bags. 
Radar ranging on shell bursts. 

Navy 
N0-5 
N0-111 
N0-115 Development of a radar homing bomb which homes on a target illuminated by radar, the 

illumination being provided either by the bomb-carrying plane or by other means. 
N0-183 

Ordnance Department 
OD~27 

OD-33 

OD-50 
(Transferred to Section T 

April 18, 1942) 
OD-112 
OD-191 
OD-192 

Signal Corps 
SC-38 
SC-40 

Development of toss bombing equipment. 

Development of proximity (influence) fuzes for bombs and projectiles. 
Development of a fuze for use in bombardment flares, photoflash bombs, and fragmentation 

bombs. 
Development of the photoelectric type proximity fuze for use on AA shells. 

Development of toss bombing equipment and techniques. 
Development of VT fuze UHF and VHF circuit elements. 
Development of counter-countermeasures for VT fuzes. 

Field testing equipment for proximity fuzes. 
Substitute for dry battery BA-55. 
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Aberdeen Proving Ground, 75-76 
Acoustic proximity fuzes, 17-18 
ADP, use in treated cotton fabrics, 99 
Airborne target tests, bomb fuzes, 70 
Airburst fuzes, 12-14 

advantages of air burst, 12-13 
electrostatic, 17 
pressure fuzes, 17 
requirements, 3 
optimum height of burst, 12-13 
types, 13-14 

Ammonium dihydrogen phosphate, for 
treating cotton fabrics, 99 

Antiaircraft fuzes, 17-18 
Antiaircraft training, target rockets, 

90, 91 
launcher, 91 
swaged nozzle, 90 

Applied Mathematics Panel, NDRC, 7 
AR fuze (aircraft rocket), 5 

BA-75, T-4 fuze battery, 40 
Bar-type proximity fuze, 3 
Bell Telephone Laboratories, 96 
Benjamin circuit, British, 14-15 
Blossom Point Proving Ground, 71 
Bomb fuzes, 5-6 

generator-powered, 5, 49, 88 
M-166; 5, 7 
M-168; 5 
T-4 fuze, 87 
T-50 El; 5 
T-51; 5, 7 
T-52; 21, 49, 88 
T-89; 5 
T-91; 5-6 
T-91 El; 6 
T-92; 5 
tests, 70-71, 87-88 

Bomb tossing, 8-10 
Bombs, controlled-trajectory, 98-99 

radio link, 98 
television equipment, 98 

BPEG fuze (bomb, PE, generator), 21, 
49, 88 

BR fuze (Mark I), 38 
British 

Benjamin circuit, 14-15 
No. 44 pistol fuze, 17 
UP rocket fuze, 14-15 

Bureau of Standards, 62 

Cartridge bags, use of silk substitutes, 
99 

Ccnco motors (experimental rockets), 
89-90 

Cesium-antimony for photocell sur
face, 56 

Condenser-powered fuzes, 50-52 
advantages, 86 
circuit, 50 
heater cathode tubes, 50-51 
photothyratons, 51 
reserve batteries, 50 

Controlled-trajectory bombs, 98-99 
radio link, 98 
television equipment, 98 

Cotton substitutes for silk cartridge 
bags, 99 

Doppler-type proximity fuze, 2 

Echo ranging by radar, 97-98 
Electrostatic fuzes, 17 

Fort Bragg, T-4 tests, 75 
Fort Fisher, T -4 tests, 80-81 
Fort Monroe, Virginia, 90 
Fuzes 

see also Photoelectric fuzes 
airburst, 12-14 
bomb fuzes, 5-6, 70-71, 87-88 
classification, 12 
condenser-powered, 50-52, 86 
infrared, 18 
MC-380, 38-40, 76-77 
optical, 18 
pressure, 17 
proximity, 2-8, 16-19 
rocket fuzes. 14-16, 38-49, 70-73, 86-

87 
T -4; 38-4 7, 59--69, 77-84 
time fuzes, 14-17 

General Electric Company 
antiaircraft rocket fuze, 14 
photocell, 56, 57 

Generator-powered fuzes 
bomb fuzes, 5, 21, 49, 88 
rocket fuzes, 47-49 

GL-516 photocell, 56 
GL-564 photocell, 56-57 

Hexamethylenetetramine, for treating 
cotton fabrics, 99 

HV AR fuze (high-velocity aircraft 
rocket), 5 

IE 28, test equipment for T-4 fuze, 40 
Infrared fuze, 18 

Japanese photoelectric fuze, 18 

Kewaskum Aluminum Company, 93-
95 

Look-forward angle, photoelectric 
fuzes, 24-25 

definition, 24 
model BR, 38 
T-4; 38 

M-8 rocket fuzes 
see also T-4 fuze 
evaluation, 7 
T-5; 5, 7 
T-6; 5 
time fuze, 15-16 

M-43 mortar shell, 91-95 
M-56 mortar shell, 91-95 
M-166 bomb fuze, 5, 7 
M-168 bomb fuze, 5 
M-381 (booster housing for T-4 fuze), 

40 
Magnetic field machine, 97 

design considerations, 96-97 
function, 96 
ship's magnetic field intensity, 96 

Mark I photoelectric fuze, 38 
Mark-171 rocket fuze, 5 
Mark-172 rocket fuze, 5 
MC-380 fuzes, 38-40, 76-77 
Mines, ship protection against, 97 
Mortar shells 

M-43; 91-93,93-95 
M-56; 91-95 
T-25; 91-96 

National Bureau of Standards, 90 
National Carbon Company, 50 
Naval Ordnance Laboratory, 96 

1P24 photocell, 56-57, 85 
Optical fuzes, 18 

PE fuze 
see Photoelectric fuzes 

Philco Corporation, 38, 79 
Photocells, 55-58 

cartridge type, 55 
cesium-antimony surface, 56 
construction, 56-57 
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gas-filled, 57 
GL-516; 56 
GL-564; 56-57 
IP 24; 56-57, 85 
properties, 57 
sensitivity and spectral response, 56-

57 
special thyratrons, 57-58 

Photocells, tests, 64-67 
dark current measurement, 67 
gas multiplication measurement, 66-

67 
sensitivity distribution, 66-67 
visual inspection and mechanical 

tests, 67-68 
Photoelectric fuzes, 20-88 

models developed, 21-23 
objectives, 20 
photocells, 55-58 
principles of operation, 20-21 
use against airborne targets, 24 

Photoelectric fuzes, design, 24-35 
field of view, 25-26 
light level variation, 30-32 
logarithmic response in photocPH 

circuit, 30-32 
look-forward angle, 24-25 
mechanical design, 32 
optical design, 33 
power supply, 35 
prevention of sun-firing, 52-55 
radius of action, 26-28 
sensitivity requirements, 24 

Photoelectric fuzes, electrical design, 
33-35 

amplifier, 34, 36-37 
firing circuit, 34 
input circuit, 33-34 
self-destruction circuit, 21, 34 

Photoelectric fuzes, field test methods, 
70-74 

bomb fuzes, 70-71 
radio reporter tests, 70, 73, 86-87 
rocket fuzes, 70-73 

Photoelectric fuzes, laboratory test 
methods 

see T-4 fuze, testing methods 
Photoelectric fuzes, performance tests. 

75-88 
bomb fuzes, 87-88 
experimental rocket fuzes, 86-87 
MC-380 fuzes, 76-77 
revisions of T -4 circuit, 85-86 
service tests on T-4; 75-76 
small target tests with T -4; 77-84 
sunfiring of T-4 fuzes, 84-85 
T-4 fired from fighter airplane, 76 

Photoelectric fuzes, target analysis, 
28-30 

discrimination of target signals, 29-
30 

UNCLASSIFIEO 
INDEX 

light conditions, 28-29 
threshold sensitivity, 30 

Photoelectric fuzes, types, 36-55 
active-type, 55 
condenser-powered fuzes, 50-52 
generator-powered, 5, 21, 47-50, 88 
Japanese, 18 
model BR (Mark I), 38 
model C, 36-37 
non-sunfiring and non-sunblinding 

fuzes, 52-55 
optical, 18 
T-4; 38-47, 59-69, 77-84 
zero stage fuzes, 55 

Photothyratrons 
condenser-powered fuze, 51 
disadvantages, 57 

Pistol fuze No. 44; 17 
Pressure fuzes, 17 
Proximity fuzes, 16-19 

acoustic, 17-18 
active, 13 
bar-type, 3 
capacitor investigations, 16 
doppler-type, 2 
electrostatic, 17 
energy-sensitive device, 14 
mortar fuze, 91-96 
optical, 18 
passive, 13 
photoelectric, 2-88 
pressure fuzes, 17 
radio, 2-8, 18-19 
T -50 and T -51 ; 3-5 
trench mortar fuzes, 6, 91-92 

R-6236 thyratron, 57 
Radar ranging on shell bursts, 97-98 
Radio link, for controlled-trajectory 

bombs, 98 
Radio Manufacturers Association, 56 
Radio proximity fuzes, 2-8 

active-type, 2, 18 
advantages, 2, 19 
arming process, 3 
bar-type, 3 
bomb fuzes, 5-6 
doppler-type fuze, 2 
evaluation, 6-8 
M-8 rocket fuzes, 5 
operation, 2-3 
passive-type, 2 
principal elements, 2 
requirements for antiaircraft use, 3 
requirements for ground approach, 3 
ring-type, 3 
T-5; 5, 7 

Radio reporter for fuze tests, 70, 73, 
86-87 

Ranging on shell bursts, radar, 97-98 
RC time fuzes, 14-17 

··g--~ 
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advantages, 14 
British UP rocket, 14-15 
capacitor investigations, 16 
M-8 rocket, 15-16 

RCA 936 photocell, 56-57 
RCA C-7071 photothyratron, 57 
Recommendations for future research 

heater cathode thyratrons, 51 
prevention of sunfiring of photoelec· 

tric fuzes, 54 
RPEG fuze, 48 

Revere Copper and Brass Company, 
90 

Ring-type proximity fuze, 3 
ROA (radius of action), photoelectric 

fuzes, 26-28 
Rocket development, 89-91 

Cenco motors, 89-90 
experimental rockets, 89-90 
target rockets for training, 90-91 

Rocket fuzes, 38-52 
condenser-powered fuzes, 50-52, 86 
experimental model tests, 86-87 
field tests, 70-73 
fired from plane, 70-71 
generator-powered, 47-49 
ground-launched, 71-73 
high-angle firing, 71-72 
horizontal firing, 71 
HV AR rocket, 5 
M-8 rocket, 5, 7, 15-16 
Mark I, 38 
Mark 171 and 172; 5 
RC time fuze, 14-16 
RPEB fuze, 82-83 
RPEG fuze, 47-49 
sunproofed fuzes, 86-87 
T-4; 38-47 
T-5; 5, 7 
T-6; 5 
T-30; 5 
T-2004; 5-7 
test results, 71-73 

Rocket tossing, 8-10 
RPEB fuzes (rocket, PE, battery), 

tests, 82-83 
RPEG fuzes (rocket, PE, generator), 

47-49 
recommendations for future re

search, 48 
turbogenerator assembly, 47 

SCR268 radar for ranging on shell 
bursts, 98 

Self-destruction circuit (SD), photo· 
electric fuze, 34, 38 

Silk substitutes for cartridge bags, 99 
Specifications for photocells, 57 
Sunfiring of photoelectric fuzes, pre· 

vention, 52-55 
double photocell circuits, 52-55 



horizontal firing, 72 
modified input, 54 
recommendations, 54 
sun angle, 52 
sunblinding, 52 
sunproofed fuzes, 86-87 
T-4 fuze, 84-85 

SW-200 (T-4 fuze switch), 42 
SW-230 (T-4 fuze switch), 40 
Sympathetic functioning of fuzes, 

75-76 

T-4 fuze, 38-47, 59-69, 77-84 
electrical layout, 42 
field of view, 38 
fired from fighter airplane, 76 
general features, 38-41 
ground-approach characteristics, 75 
look-forward angle, 38 
mechanical layout, 40-42 
nose, 38-42 
on bombs, 87 
radius of action, 26 
reliability, 21 
self-destruction circuit, 34 
sunproof modifications, 86-87 
sympathetic functioning, 75-76 
thyrite resistor, 34, 44 
weights and dimensions of compo

nents, 40, 43 
T-4 fuze, engineering tolerances, 42-47 

input impedance, 47 
optical system, 43-44 
photocell load resistor, 44-46 
sensitivity, 46 
supply voltage variations, 46 

T-4 fuze, sensitivity tests, 59-62 
dropping ball method, 59 
light level, 62 
mechanical chopping, 59-60 
modulated lamp, 60-62 
pulse test, 59-60 

T-4 fuze, small-target tests, 77-84 
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correlation with laboratory tests, 
82-83 

preproduction tests, 80-82 
sensitivity, 81 
series of targets, 82-83 
target hung from poles, 81-84 

T-4 fuze, testing methods, 59-69 
lamp test, 60-62 
lens tests, 67-68 
microphonic test, 86 
nonlinear resistors, 68 
operating tests, 62-63 
pentacle tube tests, 68 
photocell tests, 64-67 
service tests, 63-64, 75-76, 80-81 
sunfiring tests, 84-85 
test equipment, 40 
threshold measurements, 62-63 
tube tests, 68 
vibration test, 63 

T-5 fuze, 5, 7 
T-6 rocket fuze, 5 
T -25 mortar shell, 91-96 

design, 93-96 
disadvantages of standard shells, 

91-93 
stability, 93-95 

T-30 rocket fuze, 5 
T-50 proximity fuze, 3-5 
T-50EI bomb fuze, 5 
T -51 bomb fuze, 5, 7 
T-51 proximity fuze, 3-5 
T -52 bomb fuze, 21, 49, 88 
T -89 bomb fuze, 5 
T -91 bomb fuze, 5--ti 
T-92 bomb fuze, 5 
T -132 trench mortar fuze, 6, 91-92 
T-171 trench mortar fuze, 6 
T-172 trench mortar fuze, 6, 91-92 
T-2004 rocket fuze, 5, 7 
Target rockets, 90-91 

launcher, 91 
swaged nozzle, 90 

........ 
UNCLASSIFIED 

117 

Telemetering for fuze tests, 70, 73, 
86-87 

Television for controlled-trajectory 
bombs, 98 

Threshold sensitivity, photoelectric 
fuzes, 26, 30 

Thyratrons for photocells, 51, 57-58 
Thyrite resistors in photoelectric 

fuzes, 34, 44 
Time fuzes, 14-17 

advantages, 14 
British UP rocket, 14-15 
capacitor investigations, 16 
M-8 rocket, 15-16 

Torpedo tossing, 8-10 
Toss bombing, 8-10 
Trench mortar fuzes, 6, 91-92 
Trench mortar shell (T-25), 91-96 

design, 93-96 
disadvantages of standard sheilA, 

91-93 
stability, 93-95 

University of Florida, 15 
UP rocket fuze, British, 14-15 
Urea for treating cotton fabrics, 99 

Varistor for T-4 fuze, 34, 44 
VT fuzes 

see Radio proximity fuzes 

Western Electric Company 
magnetic field machine, 96 
MC-380 fuze, 38-40, 76-77 

Westinghouse Electric and Manufac
turing Company, 38, 78 

Wurlitzer Corporation, 38, 79 

Yaw reporter for fuze tests, 70, 73, 
86-87 

Zero stage photoelectric fuzes, 55 
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